Individually, the ribosomal proteins L1, L23, L36 and S6 are not essential for cell 24 proliferation of B. subtilis, but the absence of any one of these ribosomal proteins causes a 25 defect in the formation of the 70S ribosomes and a reduced growth rate. In mutant strains 26 individually lacking these ribosomal proteins, the cellular Mg 2+ content was significantly 27 reduced. The deletion of YhdP, an exporter of Mg 2+ , and overexpression of MgtE, the main 28 importer of Mg 2+ , increased the cellular Mg 2+ content and restored the formation of 70S 29 ribosomes in these mutants. The increase in the cellular Mg 2+ content improved the growth 30 rate of the ΔrplA (L1) and the ΔrplW (L23) mutant but did not restore those of the ΔrpmJ 31 (L36) and the ΔrpsF (S6) mutants. The lack of L1 caused a decrease in the production of 32 Spo0A, the master regulator of sporulation, resulting in a decreased sporulation frequency. 33 However, deletion of yhdP and overexpression of mgtE increased the production of Spo0A 34 and partially restored the sporulation frequency in the ΔrplA (L1) mutant. These results 35 indicate that Mg 2+ can partly complement the function of several ribosomal proteins, 36 probably by stabilizing the conformation of the ribosome. 37 38 39 IMPORTANCE 40 41
INTRODUCTION
mutant was severely defective in forming heat-resistant spores (the sporulation frequency 153 was less than 0.01%) (Table 2) . However, the sporulation frequency of the ΔrplA (L1) mutant 154 was significantly restored by disruption of yhdP and overexpression of mgtE (Table 2) . In 155 addition, the growth rate of the ΔrplA (L1) mutant in sporulation medium was also restored 156 by disruption of yhdP and overexpression of mgtE (Fig. 4A) . These results indicate that 157 increasing the cellular Mg 2+ content can suppress not only the growth defect, but also the 158 sporulation defect in the ΔrplA (L1) mutant. 159 The restoration of spore formation by the ΔrplA (L1) mutant prompted us to identify ∆L1 ∆yhdP / pDGmgtE 3.1 × 10 8 7.5 × 10 7 25 ± 4.7 *Means of three independent experiments (± SD for sporulation frequency). 
Figure legends

